abstract Flexibility is one of the elements -components which support physical fitness and health as well (Howley, Franks, 1997; Bouchard, Shephard, 1994; Skinner, Oja, 1994) . The purpose of this paper was to assess the impact of additional flexibility exercises on physical fitness in lower secondary school students, evaluated by means of IPFT (the International Physical Fitness Test). The study was conducted in two experimental groups, where extra flexibility exercises were added to all obligatory PE lessons, and one control group. 1. The decreased standard deviation observed in particular IPFT attempts in the experimental class is the correct tendency showing the favorable influence of flexibility exercises on students' physical fitness and health. 2. An improvement and considerably better, though statistically insignificant, results were obtained by the students involved in the additional exercises, in all assessed motor skills (strength, speed, endurance and flexibility) and in the scoring reflecting the level of physical fitness. 3. After one year of exercises the control group had worse average results in two attempts -50 m run (to assess speed) and standing forward bend (to measure flexibility). This trend indicates the importance of flexibility exercises as regards speed and agility.
Introduction
Physical fitness is one of the main health indicators and belongs to the characteristics which are frequently assessed by specialists from different fields. Over the past few years physical fitness has been contrasted with motor performance or skill-related components -or rather distinguished from them (Osiński, 2009 ). Howley, Franks (1997) present physical fitness as the purpose of positive health "which determines the low risk of health problems".
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. Zukowska, Dariusz Krygowski, Mirosława Szark-Eckardt, Magdalena Zając As Osiński reports (2003) the assessment of track record in sport used to be the aim of testing the level of physical fitness, yet only in the 1980s there were introduced "the elements of physical fitness characteristics intended to (…) provide information on health". The author emphasizes that physical fitness testing facilitates the identification of one's own body needs and the development of health and care for one's own body. According to the healthrelated fitness (H-RF), the testing of physical fitness is mainly expected to serve for the purposes of diagnosis and a wide-range support to health patterns and not to refer to the actual level of motor performance (Osiński, 2003; 2009) . Health-related fitness consists of such components as body composition, cardiovascular endurance, muscular endurance and muscular strength as well as flexibility (Bouchard, Shephard, 1994; Howley, Franks, 1997; Skinner, Oja, 1994; Osiński, 2009) . Flexibility is essential for maintaining a good body posture, a certain level of fitness particularly during old age (Osiński, 2009 ). Well-developed flexibility ensures that an individual can make a movement in a fast, economic and technically proper way; what is more, it can be developed by every man at every moment of life to achieve a high level indeed. Nevertheless, the best time to shape flexibility is childhood because just then the body becomes most susceptible to stimulation of flexibility development (Marciniak, 1998) .
The available literature provides a large number of references with strong indications of the links between physical activity, fitness, efficiency and health. Yet, these indicators, defined as the so called positive health measurements, are not used in medical diagnostics (Drabik, 2006) . Aiming at their improvement is becoming the subject of research (Bendikovà, Šmída, Rozim, 2014; Łubkowska, Troszczyński, 2011; Kostencka, et al., 2004; Przewęda, Dobosz, 2003) and a strategy of numerous countries (Bendikovà et al., 2014; Bendikova, Uvinha, Pines, Kanásová, Šmída, 2015; Bendíková, Kostencka, 2013; Rado, Dervišević, Kovač, Ćirić, 2015) .
The purpose of this study was to determine the influence of the flexibility program on physical fitness in boys at lower secondary school age.
Material and methods
The study was carried out in five stages: -the first stage included the choice of a lower secondary school and the classes at the same education level, taught by the same teacher of physical education. Then two groups were selected from among the classes -the experimental group and the control one, -the second stage involved the somatic development assessment based on the measurement of body height and weight, as well as the body mass index, -the third stage was the assessment of the physical fitness level on the basis of the IPFT (Drabik, 2006) , -the flexibility program was introduced during the fourth stage, -the reassessment of the physical fitness level took place in the fifth stage. The study was conducted in the Lower Secondary School No. 1 in Tuchola and the experimental group (class 1B) and the control group (class 1D) were selected as a result of random sampling. The study group consisted of boys with the same conditions to take up compulsory physical activity -physical education lessons. Both classes attended four lessons under the core physical education curriculum on a weekly basis and the lessons were given by the same teacher.
Then the somatic development assessment was performed to verify if this development was at the similar level (if there were any significant differences in body height, weight and body mass index) ( Table 1 ). The following Flexibility Program among Lower Secondary School Students and Physical Fitness Indicators Assessed in the Convention... step was the physical fitness assessment based on the IPFT followed by introducing the additional 15-minute flexibility program to compulsory physical education lessons in the experimental group. Finally, physical fitness was reassessed in order to determine the impact of the extra flexibility program on the results achieved in subsequent physical fitness attempts. Each stage of physical fitness testing was conducted in accordance with the methodology (Drabik, 2006) .
The experimental group (class 1B) consisted of 15 boys whereas the control group (class 1D) of 18 individuals. The fitness attempts were performed in the gymnasium, at the Orlik pitch and sports stadium. The students involved in the study performed the fitness test in sportswear after a warm-up.
The physical fitness test was made up of 8 attempts: 50 m run (to measure speed), standing long jump (to measure the jumping ability/ explosive power of the lower limbs), 1000 m run (to measure endurance), handgrip test (to measure hand strength) 1 , flexed arm hang (to measure relative strength), 4 × 10 m shuttle running test (to assess agility), 30 s sit-and-reach (to measure abdominal muscle strength), trunk flexion (to measure flexibility) (Drabik, 2006) .
Flexibility exercise program
The flexibility program was based on ''The battery of correctional and flexibility exercises" by J. Marciniak (1998, pp. 66-94) and included the set of the exercises mentioned below.
1. The upper limb and pelvic girdle exercises: a) starting position: standing with legs spread apart.
Step aside with your right leg and simultaneously swing your arms in opposite directions. After 10 swinging exercises change your leg and perform the same battery with your left leg; b) starting position: standing with legs spread far apart. Arm rotation forwards for 10 seconds, then backwards for another 10 seconds; c) starting position: stand with arms straight forward, then rest your right wrist on the left elbow and pull behind your head, next return to the starting position and repeat with the other arm. Do this exercise 5 times on each side. 2. Lower limb exercises: a) starting position: standing with your legs slightly spread apart and your knees bent, make the swinging movement to the left and then to the right; exercise for 10 seconds to each direction; b) starting position: standing. Swing your right leg forward and up to your left arm straight ahead and repeat the exercise with the other leg. Do this exercises 10 times on each leg; c) lie back, keep your arms straight along your trunk, knees bent at ca. 90 degrees. Swing your legs alternately forward up and down. Swing each leg up 10 times. 3. Trunk exercises: a) starting position: standing position with your legs together and arms at side. Lean forward and simultaneously swing your arms backward, return to the starting position Leanie backward. Repeat the exercise 10 times; b) stand with your legs apart, raise your arms and grip your elbows. Keeping this position lean forward and return to the starting position. Do this exercise 10 times;
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Compilation of statistical material
The collected material was subject to the statistical analysis using the basic methods of descriptive statistics (arithmetic mean, standard deviation). The formulated hypotheses about the significance of differences in average deviations for particular tests were verified by means of statistical tests: for two average values (Student's t-test for independent variables), Student's t-test for differences between the correlated pairs of measurements. The analysis of the correlations between the measurements was carried out using the Pearson's linear correlation coefficient.
results
Below there is presented the evaluation of the significance of differences and the comparison of the average results achieved by the subjects: between the experimental group (1b) and the control group (1d) in the study conducted in autumn and spring (Table 1) , between the results produced by the individual groups in the study in autumn and spring -the experimental group (class 1b) When analyzing the results achieved in the particular IPFT attempts by the experimental group (1b) and the control group (1d), some slight differences can be observed in the average results revealed in the tests between both groups in autumn and spring alike. The only significant difference between both groups was reported in the sit-and-reach test. Significantly better results were produced by the students from the control group (1d) in autumn and spring as well. Table 2 outlines the differences in the average results achieved in the individual physical fitness tests by the experimental group (1b) at the onset of the experiment (autumn) and the end (spring). The analysis of the average results achieved in the particular IPFT attempts at the beginning and the end of the experiment showed some improvement in all results achieved, yet the results turned out to be insignificant. However, a significant improvement was observed in the trunk flexion test. Table 3 presents the differences in the average results achieved in the physical fitness tests in the control group (1d) at the onset of the experiment (autumn) and at the end (spring). 
The analysis of the average results achieved in the particular IPFT attempts at the beginning and the end of the experiment revealed a slight improvement in six out of eight results achieved. The subjects got worse results in the second session of tests (spring) in two tests, namely, in the 4 × 10 m shuttle running test and the trunk flexion test. Table 4 shows the difference between the results achieved in autumn and spring, and the difference is presented as the numerical indicator; next, the significance of the average values of the changes in both groups is assessed. The analysis of the figures outlined in Table 4 clearly shows that the experimental group (class 1b) had a substantial improvement in most of the IPFT tests assessed, although no significant differences were observed. On the opposite, the control group, not involved in the additional flexibility exercises, was reported to have a slightly improved results in six out of eight tests and even worse results in two tests (trunk flexion and 50 m run). Likewise, the average score determining the physical fitness level of the subjects was better in the case of the experimental group. Table 5 outlines the difference between two correlation coefficients. The difference between two correlation coefficients is statistically significant at the level of p < 0.0479. In the experimental group 1b there is a closer correlation between the results of both measurements whereas in the control group this correlation is much weaker (this means that in the experimental group those who are fitter maintain their fitness, but in the control group, more commonly, some individuals considerably improve their results while others get worse results.
Summary
Health is the most important value. When taking physiology into consideration, health also means the efficiency of adaptive mechanisms and adaptability comprises the basis of health (Drabik, 2006) . Therefore, physical fitness, activity and efficiency can be considered as the adaptive elements, thus, they are health components (Drabik, 2006) . In the light of the above, it is apparent that health does not just mean the absence of disease but it is also wellbeing. Hence, one should not only focus on the fight against disease, but in the first place on aiming at being healthy and maintaining good health. That is why, it is also essential to control the positive health measurements, such as the quality of life, life expectancy, physical activity, physical development and physical fitness (Hyder, Morrow, 2006; Drabik, 2006; Karski, 1997) . Controlling physical fitness, including especially the components connected with cardiopulmonary system, motor skills as well as flexibility provide the image of the health of the body (Bouchard, Shephard, 1994; Drabik, 2006) , (Howley, Franks, 1997; Osiński, 2003) . Thus, flexibility is an important component of physical fitness and of health as well. As Osiński reports (2003) , appropriate flexibility may protect from the musculosceletal injuries whereas the absence of proper flexibility may cause diseases and dysfunctions of the motor system. This study assessed the impact of the additional flexibility program as an important factor determining wellbeing, on physical fitness in the boys. After the experiment was completed, a substantial improvement was achieved in all IPFT attempts and the standard deviation was reduced which shows that regular flexibility exercises positively influence the evaluated components of physical fitness. As Drabik claims (2006) , parents should be acquainted with the students' physical fitness level as it is conducive to teaching health-related behavioral patterns and values and developing in parents a conscious attitude to exercise in general. Physical activity is an essential determinant of staying healthy and also serves as a means in the health education of the society (Paczyńska--Jędrycka, Łubkowska, 2014):
1. Introducing the 15-minute flexibility program to physical education lessons is insufficient to achieve significant differences in the physical fitness level. 2. The decreased standard deviation in the individual IPFT attempts in the experimental class, to which the additional flexibility exercises were introduced (as opposed to the control group, where the standard deviation increased after one year of exercises) is a normal tendency and shows a positive influence of the flexibility exercises on physical fitness and so on the health of the students. 3. The students engaged in the additional exercises had an improvement and considerably better, though not statistically significant, results in all assessed motor skills (strength, speed, endurance and flexibility) as well as in the score-based assessment reflecting physical fitness. 4. Following one year of exercises, the students not involved in the extra flexibility exercises got worse average results in two tests -50 m run (to measure speed) and trunk flexion (to evaluate flexibility). This tendency suggests the special meaning of flexibility exercises for speed and flexibility.
